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-
The estate surveyors and valuers strongly believe that accessibility has strong effects on property 
values but without justifiable empirical technique to prove their assertion. The paper examined 
tlze network of roads in lkeja with the aim to empirically determine its accessibility and 
connectivity. The graph of the road netWork of the study area was derived from its street map 
and a graph theoretic qualitatil'<' technique adopted to determine the levels of accessibility and 
connect1vzty, while correlation and analysis of variance techniques were used to prove the 
relationship between the I 'll · jhles. ~ i'esearch .finds empirical way of determining 
accessibility, and recommend.' the app!iwtion of the finding to estate valuers in proving 
accessibility which they hitherto decide intuitively in relation to property values. 
Introduction 
The configuration of the routes network and the impedance for traversal along the routes are two 
influences that affect accessibility, and route network coupled with increased investment in roads 
results in changed levels of accessibility. This also is equally reflected in the cost benefit 
analysis, savings in travel time with other benefits noticeable in increased catchments areas for 
services and facilities like shops, schools, offices, banks, and leisure activities (Wyatt, 1999). 
Two influences in particular were found to affect the accessibility and locational value using the 
network model, these are - the configuration of the route network and impedance for traversal 
along the routes with implications for transport planning and its consequent effect on property 
values (Wyatt, 1999). 
. Road network constitutes an important element in urban development with roads 
providing accessibility to different land uses in the urban areas and proper functioning .of human 
settlement depends on an efficient transportation network, to the extent that human settlements 
and urban developments generally are incapable of existence except when adequate transport 
facilities, like roads and road networks, exist (Aderamo, 2003). The urban road transportation 
system is one of the important factors that are responsible for shaping the urban centers (Dickey, 
1975); not only that the transportation system acts as a basic component of urban areas' social, 
economic and pjlysical structure, it plays essential role in the determination of the scale, nature 
and form of urban areas (Balchin, et al, 1991). 
The relationship between accessibility, property values and land use·pattems has been the 
pre-occupation of earliest theorists with indication that travel costs were traded off against rents 
and population densities from the Central Business District (CBD) to suburbs of a mono-centric 
city. Accessibility has become more complicated requiring more sophi~ticated treatment; thus, 
the importance of studying accessibility in order to understand the locational advantages of 
individual properties rather than rely on traditional bid-rent theory that places the peak rent 
contour in the CBD (Henneberry, 1998); and transportation networks have major impact on land 
use and land values with increasing accessibility leading to higher land use and property values 
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A  S t u d y  o f  t h e  A c c e s s i b i l i t y  a n d  C o n n e c t i v i t y  o f  I k e j a  A r t e r i a l  R o a d s :  O n i ,  A .  0 .  
i n  U . K .  a s  r e m a r k e d  b y  R o y a l  I n s t i t u t e  o f  C h a r t e r e d  S u r v e y o r s  ( R I C S ,  1 9 9 8 )  i n  r e s p o n s e  t o  a  
T r a n s p o r t  W h i t e  P a p e r .  
I n  d e t e r m i n i n g  t h e  d e g r e e  o f  a c c e s s i b i l i t y ,  a  n u m b e r  o f  a p p r o a c h e s  h a v e  b e e n  a d o p t e d ,  
o n e  o f  w h i c h  i s  t h e  g r a p h  t h e o r e t i c  t e c h n i q u e .  T h e  t h e o r y  h a s  b e e n  u s e d  e x t e n s i v e l y  o n  r e g i o n a l  
a n d  l o c a l  l e v e l s  w i t h  i m p l i c a t i o n s  f o r  e s t a t e  s u r v e y i n g ,  p h y s i c a l  d e v e l o p m e n t  a n d  p l a n n i n g  i n  t h e  
s t u d y  o f  t h e  g r o w t h  p a t t e r n  o f  a  c o m m u n i t y  a n d  c a n  b e  e x t e n d e d  t o  w i d e r  a n d  m o r e  c o m p l e x  
s t u d y  o n  t h e  c o r r e l a t i o n  o f  r o a d  n e t w o r k  a n d  v a l u e  o f  p r o p e r t i e s .  T h e  g r a p h  t h e o r e t i c  a p p r o a c h  i s  
a p p l i c a b l e  t o  t h i s  s t u d y  a s  i t  a s s i s t s  i n  t h e  a n a l y s i s  o f  t h e  r o a d  n e t w o r k  p a t t e r n  o f  t h e  s t u d y  a r e a  
g i y i n g  c l e a r e r  p i c t u r e  o f  t h e  v a r i o u s  i n t e r - n o d a l  p o i n t s  f o r  e a c h  o f  t h e  r o u t e s  w i t h i n  t h e  s t u d y  
a r e a ,  w h i c h  o t h e r w i s e  c a n n o t  b e  a c h i e v e d  t h r o u g h  a  q u a n t i t a t i v e  a p p r o a c h .  I t  a l s o  e n a b l e s  a  c l e a r  
c o m p a r i s o n  t o  b e  m a d e  b e t w e e n  t h e  n o d e s ,  a n d  c o n f i r m e d  t h e  a b i l i t y  o f  t h e  t h e o r y  t o  m a k e  
o b j e c t i v e  c o m p a r i s o n  o f  d i f f e r e n t  n e t w o r k s  t h e r e f o r e  f i t t i n g  i n t o  s c i e n t i f i c  r e s e a r c h ,  i n v o l v i n g  t h e  
i d e n t i f i c a t i o n  o f  c h a n g e s  t h a t  c o u l d  h a v e  t a k e n  p l a c e  i n  t h e  s p a t i a l  p a t t e r n  o f  a  n e t w o r k .  
T h e  L a g o s  m e t r o p o l i t a n  a r e a  s p r e a d s  o v e r  m u c h  o f  L a g o s  S t a t e ,  w h i c h  i t s e l f  c o v e r s  a n  
a r e a  o f  a p p r o x i m a t e l y  3 , 3 4 5  s q u a r e  k i l o m e t e r s  l o c a t e d  o n  f o u r  p r i n c i p a l  i s l a n d s  a n d  a d j a c e n t  
p a r t s  o f  t h e  N i g e r i a n  m a i n l a n d  w i t h  t h e  i s l a n d s  c o n n e c t e d  t o  e a c h  o t h e r  a n d  t o  t h e  m a i n l a n d  b y  
b r i d g e s  a n d  l a n d f i l l s .  M a j o r  s e c t i o n s  o f  t h e  m e t r o p o l i s  i n c l u d e  t h e  o l d  c i t y ,  w h i c h  n o w  s e r v e s  a s  
t h e  c o m m e r c i a l  d i s t r i c t ,  o n  w e s t e r n  L a g o s  I s l a n d ;  I k o y i  I s l a n d  ( s i t u a t e d  j u s t  e a s t  o f  L a g o s  I s l a n d  
a n d  j o i n e d  t o  i t  b y  a  l a n d f i l l ) ;  A p a p a ,  t h e  c h i e f  p o r t  d i s t r i c t ,  l o c a t e d  o n  t h e  m a i n l a n d ;  r e s i d e n t i a l  
V i c t o r i a  I s l a n d ;  a n d  i n d u s t r i a l i z e d  l d d o  I s l a n d  w i t h  i m p o r t a n t  m a i n l a n d  s u b u r b s ,  i n c o r p o r a t e d  a s  
p a r t  o f  t h e  c i t y  i n  1 9 6 7 ,  c o n s i s t s  o f  E b u t e - M e t t a ,  Y a b a ,  S u r u l e r e ,  A j e g u n l e ,  S h o m o l u ,  A g e g e ,  
M u s h i n ,  a n d  I k e j a .  ( M i c r o s o f t  E n c a r t a ,  2 0 0 6 ) .  ·  
I k e j a  i s  t h e  c a p i t a l  c i t y  o f  L a g o s  S t a t e ,  w i t h  c o m m e r c i a l  p r o p e r t i e s  a n d  e m p l o y m e n t  
o p p o r t u n i t i e s  a g g r e g a t i n g  c l o s e  t o  t h e  s e a t  o f  g o v e r n a n c e  i n  t h e  s t a t e .  T h e  c h o i c e  o f  t h e  s t u d y  
a r e a  w a s  b a s e d  o n  m a n y  f a c t o r s .  F i r s t ,  L a g o s  i s  a  s o c i a l l y  h e t e r o g e n e o u s  c i t y  w i t h  a  v a r i e t y  o f  
r o a d  t y p e ,  a n d  t h e  p r o p e r t y  m a r k e t  i n  t h e  s t u d y  a r e a  i s  w e l l  d e v e l o p e d ,  a n d  s o  i t  i s  p o s s i b l e  t o  
i d e n t i f y  a n d  a n a l y s e  v a r i a t i o n s .  S e c o n d ,  c o m p r e h e n s i v e  d a t a  i s  a v a i l a b l e  o n  t h e  n e t w o r k  o f  r o a d s  
i n  t h e  L a g o s  m e t r o p o l i s ;  t h i r d ,  j u d g i n g  f r o m  w h a t  i s  a p p l i c a b l e  i n  N i g e r i a ,  t h e  L a g o s  r o a d  
n e t w o r k  i s  p r o b a b l y  t h e  m o s t  c o m p l e x  i n  t e r m s  o f  l i n k a g e s  a n d  h u m a n  a c t i v i t i e s  w i t h  a v a i l a b i l i t y  
o f  c o m p u t e r i z e d  a n d  u p - t o - d a t e  d a t a  o n  t h e  n e t w o r k  o f  r o a d s .  
A p a r t  f r o m  t h e s e  r e a s o n s ,  I k e j a  h a s  b e e n  s e l e c t e d  d u e  t o  t h e  f a c t  t h a t  i t  i s  t h e  e c o n o m i c ,  
s o c i a l ,  c o m m e r c i a l ,  i n d u s t r i a l  a n d  p o l i t i c a l  n e r v e - c e n t e r  o f  N i g e r i a ,  a n d  b y  i m p l i c a t i o n  t h e  n e r v e -
c e n t r e  o f  t h e  W e s t  A f r i c a n  s u b - r e g i o n .  T h e  m e t r o p o l i t a n  L a g o s  i t s e l f  r e p r e s e n t s  t h e  m e l t i n g  p o t  
o f  v a r i o u s  r a c e s ,  a n d  o f  e c o n o m i c  a c t i v i t i e s  w i t h  h i g h  n e t - w o r t h  m a n u f a c t u r i n g ,  c o m m e r c i a l  
e n t i t i e s ,  h i g h  g r a d e  r e s i d e n t i a l  p r e c i n c t s ,  h i g h l y  p r o d u c t i v e  i n d u s t r i a l  c o n c e r n s  t h a t  h a v e  
c o n g r e g a t e d  t o  t a k e  a d v a n t a g e  o f  t h e  n e a r n e s s  t o  s e a  a n d  i n t e r n a t i o n a l  a i r  p o r t s ,  a n d  r a i l  s y s t e m s  
w h i c h  o r i g i n a t e  a n d  t e r m i n a t e  a t  t h e  c i t y  t o  a n d  f r o m  o t h e r  p a r t s  o f  t h e  c o u n t r y ;  a l l  s e r v e d  w i t h  
n e t w o r k s  o f  t r u n k  r o a d s .  
T h e  e s t a t e  s u r v e y o r  a n d  v a l u e r  b e l i e v e  t h a t  a c c e s s i b i l i t y  h a s  g r e a t  i m p a c t  o n  p r o p e r t y  
v a l u e s  a n d  o f t e n  c o n c l u d e  t h a t  p r o p e r t i e s  l o c a t e d  a t  t h e  p o i n t  w h e r e  t w o  o r  m o r e  r o a d s  m e e t  
w o u l d  c o m m a n d  g r e a t e r  v a l u e  t h a n  t h o s e  l o c a t e d  o f f  t h e  n o d a l  p o i n t s  ( O m o o g u n ,  2 0 0 6 ) .  
H o w e v e r ,  t h i s  a s s e r t i o n  l a c k s  e m p i r i c i s m ,  a n d  t h i s  r e s e a r c h  t h e r e f o r e  b e c o m e s  r e l e v a n t  t o  s h o w  
t h e  q u a l i t a t i v e  t e c h n i q u e  u s e f u l  i n  a n a l y s i n g  b o t h  i n t e r - a n d  i n t r a - c o m m u n i t i e s  r o a d  n e t w o r k s .  
T h e  r e s e a r c h  w i l l  a l s o  s e r v e  a s  a  m e a n s  t o  a r o u s e  t h e  i n t e r e s t s  o f  p r o f e s s i o n a l  a n d  a c a d e m i c  
e s t a t e  s u r v e y o r s  a n d  v a l u e r s  i n  t h i s  r e s p e c t ,  p a r t i c u l a r l y ,  w i t h  r e g a r d s  t o  p r o v i n g  t h e  e f f e c t s  o f  
a c c e s s i b i l i t y  a n d  t r a n s p o r t  i n f r a s t r u c t u r e s  o n  p r o p e r t y  v a l u e s .  
A  n u m b e r  o f  f a c t o r s  i m p a c t  p o s i t i v e l y  a n d  n e g a t i v e l y  o n  v a l u e s  o f  c o m m e r c i a l  p r o p e r t i e s ,  
o n e  o f  w h i c h  i s  a c c e s s i b i l i t y  t h e  s u b j e c t  m a t t e r  o f  w h i c h  e a r l i e r  r e s e a r c h e r s  h a v e  l a i d  s o u n d  
f o u n d a t i o n  b u t  m a n y  o f  s u c h  e a r l i e r  s t u d i e s  h a v e  i g n o r e d  t h e  c o n n e c t i o n  b e t w e e n  r o a d  n e t w o r k  
a n d  v a l u e s  o f  c o m m e r c i a l  p r o p e r t i e s .  I n  r e s p e c t  t h e r e o f ;  t h i s  r e s e a r c h  w i l l  a d o p t  a  two~pronged 
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approach to exammmg accessibility in terms of road network pattern and determine its 
relationship with the values of commercial properties in the Lagos metropolis adopting the graph 
theoretic qualitative technique, and the regression parametric technique to attain the stated aim of 
the research. 
This paper examines the road network pattern of Ikeja, Nigeria, to determine the most 
accessible and best connected points. In doing this, the road network pattern of the study area 
will be examined, while the degree of accessibility and connectivity of the various nodal points 
along the arterial routes in the study area will be determined, in addition to an arr3lysis of the 
accessibility and connectivity of the nodal points. 
Related Studies 
A lot of earlier works on transportation, road network and accessibility have been carried out on 
regional level but studies of Ikeja intra-urban network using the graph-theoretic concept are non-
existent. For instance, Garrison and Marble (1960) applied graph-theoretic technique to measure 
regional highway network in the Uni~ed States of America; Nystuen and Dicey (1961) adopted 
the technique to analyze functional connection between central places in the state of Washington 
based upon communication flows in a network. Similarly, Muraco (1972) applied the graph-
theoretic technique in his study of intra-urban accessibility of inter-state highways in 
Indianapolis and Columbus in the United States of America; while Ogunsanya (1986) applied the 
technique in the estimation of traffic flow in Barnsley, United Kingdom. 
In Nigeria, Aderamo (2003) studied the growth of intra-urban network in Ilorin using the 
graph theoretic analysis and found various indices of network developments for the periods· 
1963, 1973, 1982 and 1988 thereby making it possible to trace the growth of the intra-urban 
network of the study area between 1963 and 1988. The study found a relationship between road 
development, expansion of the city, and significant effect on transportation planning with 
conclusion that road network is a significant factor in growth and development of a city and 
community. Also, Oduwaye (2004), in a study of land vah,.1e determinants in medium density 
residential neighbourhoods of metropolitan Lagos tested' the hypothesis that there is no 
significant relationship between accessibility and land values using the Spearman's correlatio1 
analysis to determine the relationship .between the variables with further test using Chi-square to 
check its validity, with the conclusion that accessibility is a major determinant of residential 
values in the study area while improvement in transportation facilities, especially roads, brings 
about improved accessibility. The technique was also applied by Oni (2007) to analyze the intra-
community road network of Covenant University, , Ota, Nigeria. He found that there was strong 
relationship between accessibility and connectivity, with the correlation coefficient (r) being 
-0.74, while the coefficient of determination was 0.545, with the conclusion that only about 55% 
of the variation in accessibility was explained by the con-nectivity of ,the study area, and found 
empirical way of determining accessibility and connectivity. 
The graph theory is relevant to studies on accessibility and connectivity of two or more 
locations. In graph theory, line patterns occur which is referred to as network defined as a set of 
geographical locations interconnected in a system by a. number of routes thereby making the use 
' Of quantitative approach in giving accurate description in transport and land use planning very 
difficult, and it is equally difficult to determine accessibility and connectivity of two points to all 
other points in quantitative terms. Also; the quantitative description is also unsuitable for 
comparing the ch~racteristics of one network wit)l another, while it is . also not useful in the 
evalua~ion of the present and future trends of elements in the road networks. Based on these 
shortcomings, amongst others, the graph qualitative approach etnerged as alternative to the 
quantitative approach in capturing adequately all aspects of networks. 
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T h e  g r a p h  t h e o r y  w a s  f i r s t  p r o p o s e d  b y  G a r r i s o n  a n d  M a r b l e  ( 1 9 6 0 )  a n d  f u r t h e r  
d e v e l o p e d  b y  K a n s k y  ( 1 9 6 3 ) .  I t  i s  d e s c r i b e d  a s  a  b r a n c h  o f  c o m b i n a t i o n a l  t o p o l o g y ,  a  p o w e r f u l  
a n d  v e r s a t i l e  l a n g u a g e  w h i c h  a l l o w s  o n e  t o  d i s e n t a n g l e  t h e  b a s i c  s t r u c t u r e  o f  t r a n s p o r t a t i o n  
n e t w o r k s  ( L o w e  a n d  M o r y a d a ,  1 9 7 5 ) ;  w h i l e  i t  i s  a l s o  d e s c r i b e d  a s  a  d i r e c t e d ,  w e i g h t e d  g r a p h  o r  
n e t w o r k  i n  r e l a t i o n  t o  t r a n s p o r t  t y p i c a l l y  a s  n e t w o r k s  o f  r o a d s ,  s t r e e t s ,  p i p e s ,  a q u e d u c t s ,  p o w e r  
l i n e s ,  o r  a n y  s t r u c t u r e  t h a t  p e r m i t  e i t h e r  v e h i c u l a r  m o v e m e n t  o r  f l o w  o f  s o m e  c o m m o d i t y  
( W i k i p e d i a  o n l i n e ,  2 0 0 7 c ) .  
T r a n s p o r t  n e t w o r k s  a r e  s p a t i a l  s t r u c t u r e s  d e s i g n e d  t o  c h a n n e l  f l o w s  f r o m  t h e  p o i n t s  o f  
d e m a n d  t o  p o i n t s  o f  s u p p l y  t o  l i n k  t h e  p o i n t s  t o g e t h e r  i n  a  t r a n s p o r t a t i o n  s y s t e m ,  u s e f u l  f o r  
t r a n s p o r t  n e t w o r k  a n a l y s i s  i n  d e t e r m i n i n g  t h e  f l o w  o f  p e o p l e ,  g o o d s ,  s e r v i c e s  a n d  v e h i c l e s .  
S i m i l a r l y ,  s p a t i a l  n e t w o r k s  a r e  n e t w o r k s  o f  s p a t i a l  e l e m e n t s  d e r i v e d  f r o m  m a p s  o f  o p e n  s p a c e  
w i t h i n  t h e  u r b a n  c o n t e x t  o r  b u i l d i n g ,  a  f o r m  o f  n e g a t i v e  i m a g e  o f  t h e  s t a n d a r d  m a p ,  w i t h  t h e  
o p e n  s p a c e  c u t  o u t  o f  t h e  b a c k g r o u n d  b u i l d i n g s  o r  w a l l s .  T h e  r e s u l t i n g  s p a c e  m a p  i s  b r o k e n  i n t o  
u n i t s  o f  r o a d  s e g m e n t s ,  c a l l e d  t h e  n o d e s  o f  t h e  g r a p h ,  a n d  l i n k e d  i n t o  a  n e t w o r k  t h r o u g h  t h e i r  
i n t e r s e c t i o n s ,  c a l l e d  t h e  e d g e s  o f  a  g r a p h ;  a n d  b y  d i v o r c i n g  t h e  f u n c t i o n  o f  t r a n s p o r t  n e t w o r k  
f r o m  t h e i r  i n e r t  s p a t i a l  f o r m ,  s o m e  u s e f u l  d e s c r i p t i v e  i n d i c e s  a r e  d e r i v e d ,  w h i l e  i t  i s  p o s s i b l e  t o  
e v a l u a t e  a l t e r n a t i v e  s t r u c t u r e s  b y  r e d u c i n g  t h e  c o m p l e x  t r a n s p o r t a t i o n  n e t w o r k  t o  i t s  f u n d a m e n t a l  
e l e m e n t s  o f  n o d e s  a n d  l i n k s ,  s u c h  e v a l u a t i o n  i s  c a r r i e d  o u t  u s i n g  e l e m e n t a r y  m a t h e m a t i c s  f r o m  
t h e  g r a p h  t h e o r y  ( W i k i p e d i a  o n l i n e ,  2 0 0 7 a ) .  
A l s o ,  t r a n s p o r t  n e t w o r k  c a n  b e  c o n s i d e r e d  a s  a  t o p o l o g i c  g r a p h  w i t h  t h r e e  p a r a m e t e r s  
f r o m  w h i c h  q u a n t i t a t i v e  m e a s u r e m e n t s  m a y  b e  c o m p u t e d  a s  a  b a s i s  f o r  t h e  o b j e c t i v e  d e s c r i p t i o n ,  
c o m p a r i s o n  a n d  e v a l u a t i o n  o f  n e t w o r k s .  T h e  p a r a m e t e r s  a r e  t h e  n u m b e r  o f  s e p a r a t e  n o n -
c o n n e c t i n g  s u b - g r a p h s  i n  t h e  n e t w o r k  r e p r e s e n t e d  b y  G ,  t h e  n u m b e r  o f  l i n k s  ( o r  e d g e s )  i n  t h e  
n e t w o r k  ( E )  a n d  t h e  n u m b e r  o f  n o d e s  ( o r  v e r t i c e s )  i n  t h e  n e t w o r k  ( V )  ( H o d d e r  a n d  L e e ,  1 9 8 2 ) . _  
T h e  d e s c r i p t i o n  o f  a  n e t w o r k  v a r i e s  b e t w e e n  w h e t h e r  t h e  n e t w o r k  o c c u r r e d  o n  a  p l a i n ,  r e f e r r e d  t o  
a s  t h e  p l a n n e r  g r a p h  o r  i f  n o n - p l a n n e r  g r a p h .  I n  p l a n n e r  g r a p h s ,  a l l  t h e  n o d e s  a n d  l i n k s  o c c u r  o n  
a  s u r f a c e  w h e r e a s  i n  non-plann,~r g r a p h  t h e r e  a r e  i n f i n i t e  n u m b e r s  o f  l i n k s  t h a t  a r e  d e v e l o p e d ;  
a n d  i n  g r a p h  t h e o r y  l i n k s  a r e  r e f t  • e d  t o  a s  l i n e s ,  e d g e s  o r  a r c s  w h i l e  t h e  p o i n t s  a r e  c a l l e d  n o d e s ,  
v e r t i c e s ,  j u n c t i o n s ,  intersection~ '  · e r m i n a l s .  T h e  g r a p h  t h e o r y  t h e r e f o r e  s e r v e s  t h e  m e a n s  b y  
w h i c h  t h e  t h e o r y ,  n a t u r e ,  f o r m ,  .  . . . , 1 1 a r a c t e r s  o f  t h e  n e t w o r k  c a n  b e  d e s c r i b e d ,  a n a l y z e d ,  w i t h  
t e m p o r a l  c h a n g e s  o f  t h e  e l e m e n :  1 b s e r v e d  w i t h i n  a  p a r t i c u l a r  g e o g r a p h i c a l  s p a c e  a n d  b e t w e e n  
o n e  n o d e  o f  t h e  n e t w o r k  o r  a n o t h e r .  
1  T h e  s p a t i a l  p a t t e r n  o f  a  n e t w o r k  c a n  b e  c a r r i e d  o u t  i n  t h r e e  w a y s :  c o n n e c t i v i t y  i n d e x  
a n a l y s i s ,  a c c e s s i b i l i t y  i n d e x  a n a l y s i s ,  a n d  m e a s u r e  o f  c o m p a c t n e s s .  T h e s e  i n d i c e s  a r e  c o n c e r n e d  
w i t h  n e t w o r k  a n d  s u c h  a n a l y s i s  c a n  y i e l d  v a l u a b l e  m e a s u r e s  o f  t h e  a c c e s s i b i l i t y ,  c o n n e c t i v i t y ,  
a n d  c o m p a c t n e s s  o f  i n d i v i d u a l  n o d e s .  T h e  c o n n e c t i v i t y  o f  a  n e t w o r k  r e f e r s  t o  t h e  c o m p l e t e n e s s  
o f  t h e  l i n e s  o r  l i n k s  b e t w e e n  t h e  n o d e s  o r  v e r t i c e s ,  a n d  c a n  b e  m e a s u r e d  u s i n g  f o u r  i n d i c e s ,  
n a m e l y ,  b e t a  i n d e x  ( p ) ,  c h r o m a t i c  n u m b e r  ( C N ) ,  a l p h a  i n d e x  ( a ) ,  a n d  g a m m a  i n d e x  ( y )  ( C o l e  a n d  
K i n g ,  1 9 6 8 ;  H a y ,  1 9 7 3 ;  H o d d e r  a n d  L e e ,  1 9 8 2 ;  R a l l i s ,  1 9 8 8 ) .  T h e  B e t a  I n d e x  i s  a  m e a s u r e  o f  
c o n n e c t i v i t y  i n  t e r m s  o f  t h e  a v e r a g e  n u m b e r  o f  l i n k s  p e r  n o d e  w i t h i n  t h e  n e t w o r k  a n d  i n d i c a t e s  
t h e  r e l a t i o n s h i p  b e t w e e n  t h e  n u m b e r  o f  e d g e s  ( E )  a n d  t h e  v e r t i c e s  ( V )  d e f i n e d  a s :  
B e t a  I n d e x  (~) =  ~ . . .  E q n .  l  
v  
T h e  G a m m a  I n d e x  ( y )  m e a s u r e s  t h e  r a t i o  o f  t h e  o b s e r v e d  n u m b e r  o f  l i n k s  a n d  t h e  m a x i m u m  
n u m b e r  o f  l i n k s  i n  a n y  n e t w o r k ,  g i v e n  b y  t h e  f o r m u l a :  
G a m m a  I n d e x  ( y )  =  E  x  1 0 0  . . .  E q n .  2  
3  ( V - 2 G )  
S i m i l a r l y ,  T h e  C h r o m a t i c  N u m b e r  ( C N )  i n d i c a t e s  t h e  n u m b e r  o f  c i r c u i t s  w i t h i n  a  n e t w o r k .  
W h e r e  t h e r e  i s  n o  c o m p l e t e  l o o p ,  C N  w i l l  b e  e q u a l  t o  z e r o  a n d  w h e r e  t h e  r e s u l t  i s  o n e  i t  i n d i c a t e s  
o n e  l o o p ,  u p  t o  a n y  n u m b e r  t h a t  t h u s  c o r r e s p o n d s  t o  t h e  n u m b e r  o f  l o o p s  u s i n g  t h e  f o r m u l a :  
V o l u m e  3  N o  1 ;  2 0 0 7  
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Chromatic Number (CN) = E - V + G; while the alpha index is obtained by dividing the 
chromatic number with double the number of vertices less five multiples of the sub-graphs. 
Alpha Index a= (E- V +G) x 100 ... Eqn. 3 
(2V- 50) 
These indices are concerned with network and such analysis can yield valuable measures of the 
accessibility of individual nodes, derived from the connectivity matrix, which represents the 
links between the nodes of a network in a mat1ix form. 
A figure of one in the matrix indicates that there is one inter-nodal link while zero 
indicates that there is no link. The distance between pairs of nodes is expressed as the number of 
intervening links along the shortest path that connects·them. The total of the figures in the row 
for each node is a measure of its accessibility in terms of the measure of the total size of the 
network and total number of links. This measure is known as the dispersion value of the graph, 
and the average length of path in the network is obtained by dividing the row sum by the total 
number of positive values in the row (Hay, 1973) . 
Road networks consist of a large amount of roads which interlink each other, and many 
patterns exist in road networks these are star-like, grid-like and irregular patterns. Star-like 
patterns display a radial structure where many roads converge at a point, or a set of dense points. 
Grid-like patterns consist of two groups of roughly perpendicular roads, corresponding to 
Manhattan-style street networks. As for irregular patterns, no regular shape and structure can be 
discerned as the networks consist of a large amount of roads that interwoven each other (Zhang, 
and L.U., 2004). Patterns in this respect are defined as characteristics and properties which are 
found in repeated and regular manner within one object, or between a number of objects with 
such repetition in the form of shape, density, distribution, linkages, connection or orientation 
occurring among the same kind of objects or different kinds of objects (Mackaness and Edwards, 
2002). l. 
· Other studies, namely Mackaness and Beard (1993); Mackaness (1995); Thomson and 
Richardson (1995); Jiang and Claramunt (2004); and, Jiang and Harrie (2004), however used the. 
concepts and parameters of connectivity, shortest path spanning tree, and minimum cost 
spanning tree, to analyse road network; while Thomson and Richard (1999) used perceptual 
grouping to analyse road network and group road segments according to continuation principle 
by ordering and selecting strokes into which the roads are segmented; yet another approach is the 
simulation of the amount of road use and selection of roads that have high level of usage through 
agent-based simulation consisting of algorithm base for road generalization and creating a 
version of network of roads that exhibits certain properties of good connectivity, length of the 
roads, degree of continuation, and degree and frequency of usage. However, as good and 
exploratory as the agent-based simulation approach is, it does not guarantee that some important 
properties of road network are not distorted, as some of the approaches ignore the analysis of the 
road network pattern thereby losing the patterns (Morisset and Ruas, 1997). 
Similarly, spatial networks are networks of spatial elements, derived from maps of open 
space within the urban context or building, and space map could be likened to the negative image 
of the standard map, with the open space cut out of the background buildings or walls with the 
resulting space map broken into units of road segments, called nodes of the graph linked together 
into a network through their intersections called the edges of a graph (Wikipedia, 2007c); and in 
transportation network analysis, a common instance reverses this and treats the road segments as · 
edges and the street intersections as nodes in the graph and by divorcing the function of transport 
network from their inert spatial form, it is possible to derive some useful descriptive indices 
through the reduction of the complex transportation network to its fundamental elements of 
nodes and links thereby making it possible to evaluate alternative structures; with such 
evaluation carried out using elementary mathematics from graph theory (Hodder and Lee, 1982). 
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I n  m o d e l l i n g  n e t w o r k  p a t t e r n ,  a  p a r a m e t e r - b a s e d  d e s c r i p t i v e  m e t h o d  m a y  · b e  u s e d ,  w i t h  
e v e r y  k i n d  o f  p a t t e r n  h a v i n g  a  s e t  o f  p r o p e r t i e s  t h a t  c a n  b e  d e s c r i b e d  a s  s h a p e ,  o r i e n t a t i o n ,  
c o n n e c t e d n e s s ,  d e n s i t y  a n d  d i s t r i b u t i o n  i n  t e r m s  o f  w h i c h  c e r t a i n  p r o p e r t i e s  a r e  i d e n t i f i e d ,  a n d  
e v a l u a t e d  i n  m a p  g e n e r a l i z a t i o n ,  w i t h  t h e  p o s s i b i l i t y  o f  u s i n g  p a r a m e t e r s  t h a t  i n d i c a t e  t h e  m a i n  
p r o p e r t i e s  o f  t h e  p a t t e r n s ;  w h i l e  i n  c o m p u t i n g  d e n s i t y  o f  t h e  r o a d  n e t w o r k s ,  t h e  n e t w o r k s  a r e  
p a r t i t i o n e d  i n t o  d i f f e r e n t  p a r t s  i n  o r d e r  t o  e x t r a c t  t h e  r o a d s  i n s i d e  e a c h  p a r t  a n d  c a l c u l a t e  t h e  
d e n s i t y  o f  e a c h  p a r t  b y  d e n s i t y  i n d i c a t o r ,  a n d  n u m b e r  o f  c o n n e c t i o n s  t h u s  r e c o r d i n g  t h e  n u m b e r  
o f  r o a d s  t h a t  c o n n e c t  t o  t h e  r o a d  ( Z h a n g  a n d  L . U . ,  2 0 0 4 ) .  
A c c e s s i b i l i t y  i s  a  g e n e r a l  t e r m  u s e d  t o  d e s c r i b e  t h e  d e g r e e  t o  w h i c h  a  s y s t e m  i s  u s a b l e  b y  
a s  m a n y  p e o p l e  a s  p o s s i b l e  a n d  i t  i s  t h e  d e g r e e  o f  e a s e  w i t h  w h i c h  i t  i s  p o s s i b l e  t o  r e a c h  a  c e r t a i n  
l o c a t i o n  f r o m  o t h e r  l o c a t i o n s ,  a n d  c a n  a l s o  b e  v i e w e d  a s  t h e  a b i l i t y  t o  a c c e s s  t h e  f u n c t i o n a l i t y ,  
a n d  p o s s i b l e  b e n e f i t ;  w h i l e  i n  t r a n s p o r t a t i o n ,  a c c e s s i b i l i t y  r e f e r s  t o  t h e  e a s e  o f  r e a c h i n g  
d e s t i n a t i o n s  w i t h  p e o p l e  i n  p l a c e s  r e a c h i n g  m a n y  o t h e r  a c t i v i t i e s  o r  d e s t i n a t i o n s  q u i c k l y ,  w h i l e  .  
p e o p l e  i n  i n a c c e s s i b l e  p l a c e s  c a n  r e a c h  m a n y  f e w e r  p l a c e s  i n  t h e  s a m e  a m o u n t  o f  t i m e  
( W i k i p e d i a ,  2 0 0 7 b  ) .  
C o n s i d e r i n g  p r o p e r t y  v a l u e  i n  r e l a t i o n  t o  t r a n s p o r t a t i o n  a n d  a c c e s s i b i l i t y ,  t h e  W a s h i n g t o n ,  
D . C . ' s  M e t r o  r a i l  f o r  e x a m p l e  e n c o u r a g e d  m o r e  d o w n t o w n  d e v e l o p m e n t  t h a n  w o u l d  o t h e r w i s e  
h a v e  o c c u r r e d ,  w i t h  M e t r o  r a i l  c o n v e r g i n g  d o w n t o w n  f r o m  a l l  d i r e c t i o n s  t h u s  c o n c l u d i n g  t h a t  t h e  
m a r k e t  f o r  o f f i c e  a n d  o t h e r  s p a c e  w i t h i n  a  b u s i n e s s  c e n t e r  i s  t o  b u i l d  m o r e  o f f - r o a d  t r a n s i t  
f a c i l i t i e s  i o  s e r v e  i t  ( D o w n s ,  1 9 9 2 ) ;  w h i l e  c o n t e m p o r a r y  l a n d  m a r k e t  t h e o r y  e s t a b l i s h e d  t h a t  
d i f f e r e n t i a l  f i r m ' s  a c c e s s  t o  b u s i n e s s  a c t i v i t y  c l u s t e r s  e l i c i t i n g  s i g n i f i c a n t  e f f e c t s  o n  c o m m e r c i a l  
l a n d  m a r k e t  a s  e x e m p l i f i e d  i n  f i r m s  v a l u i n g  m a i n  a n d  s e c o n d a r y  c e n t e r s  a c c e s s i b i l i t y  i n  t h e  
u r b a n  a r e a s  ( S i v i t a n i d o u ,  1 9 9 6 ) .  
U r b a n  r o a d  t r a n s p o r t a t i o n  s y s t e m  i s  o n e  o f  t h e  i m p o r t a n t  f a c t o r s  r e s p o n s i b l e  f o r  s h a p i n g  
u r b a n  c e n t r e s ,  a n d  t h e  s y s t e m  d o e s  n o t  a c t  a s  b a s i c  c o m p o n e n t  o f  u r b a n  a r e a s '  s o c i a l ,  e c o n o m i c  
a n d  p h y s i c a l  s t r u c t u r e ,  p l a y i n g  e s s e n t i a l  r o l e  i n  t h e  d e t e r m i n a t i o n  o f  t h e  s c a l e ,  n a t u r e ,  a n d  f o r m  
o f  u r b a n  a r e a s  ( B a l c h i n ,  e t  a l ,  1 9 9 1 ) ;  a n d  t h e  r e l a t i o n s h i p  b e t w e e n  a c c e s s i b i l i t y ,  p r o p e r t y  v a l u e s  
a n d  l a n d  u s e  p a t t e r n s  t h a t  w a s  t h e  r r e - o c c u p a t i o n  o f  t h e  e a r l i e s t  t h e o r i s t s  i n d i c a t e  t h a t  t r a v e l  c o s t s  
w e r e  t r a d e d  o f f  a g a i n s t  t h e  r e n t s  n d  p o p u l a t i o n  d e n s i t i e s  f r o m  t h e  C e n t r a l  B u s i n e s s  D i s t r i c t  
( C B D )  t o  s u b u r b s  o f  a  m o n o - c e n m . . :  c i t y  w i t h  a c c e s s i b i l i t y  b e c o m i n g  a  m o r e  c o m p l i c a t e d  
p h e n o m e n o n  t h a t  r e q u i r e s  m o r e  s u p h i s t i c a t e d  t r e a t m e n t  t h e r e b y  m a k i n g  t h e  s t u d y  a c c e s s i b i l i t y  
m o r e  r i g o r o u s  i n  o r d e r  t o  u n d e r s t a n d  t h e  l o c a t i o n  a d v a n t a g e s  o f  i n d i v i d u a l  p r o p e r t i e s  r a t h e r  t h a n  
r e l y  o n  t r a d i t i o n a l  b i d - r e n t  t h e o r y  t h a t  p l a c e s  t h e  p e a k  r e n t  c o n t o u r  i n  t h e  C B D  ( H e n n e b e r r y ,  
1 9 9 8 ) .  
I n  e x p l a i n i n g  t h e  e f f e c t s  o f  a c c e s s i b i l i t y  o n  p r o p e r t y  v a l u e s ,  m o d e m  t e c h n i q u e s  h a v e  
e q u a l l y  b e e n  i n t r o d u c e d .  T h e s e  t e c h n i q u e s  r a n g e  f r t > m  g e o g r a p h i c a l l y  w e i g h t e d  r e g r e s s i o n  
t e c h n i q u e ,  m u l t i n o m i a l  l o g i t  m o d e l s ,  t o  g e o - s p a t i a l  a n a l y s i s  u s i n g  t h e  G e o g r a p h i c a l  I n f o r m a t i o n  
S y s t e m s  ( G I S ) .  F o r  i n s t a n c e ,  D e s y l l a s  ( 1 9 9 8 )  u s e d  r e g r e s s i o n  m o d e l  w a s  u s e d  i n  a  s t u d y  o n  
o f f i c e  r e n t s  i n  B e r l i n ,  G e r m a n y  b e t w e e n  1 9 9 1  a n d  1 9 9 7 ,  i n  w h i c h  h e  d e r i v e d  a  r e s i d u a l  f i g u r e  f o r  
t h e  a m o u n t  o f  r e n t  n o t  e x p l a i n e d  b y  n o n - l o c a t i o n  f a c t o r s  s u g g e s t i n g  t h a t  i n  o r d e r  t o  f i n d  a n  
i n d e p e n d e n t  v a r i a b l e  i t  i s  a p p r o p r i a t e  t o  m o d e l  t h e  s t r e e t  s y s t e m  a s  a  n e t w o r k  a n d  c a l c u l a t e  
a c c e s s i b i l i t y  v a l u e s  b a s e d  o n  t h e  r e l a t i o n s h i p  b e t w e e n  i n d i v i d u a l  s t r e e t s  a n d  c o n f i g u r a t i o n  o f  t h e  
s y s t e m  a s  a  w h o l e .  
D a t a  C o l l e c t i o n  a n d  M e t h o d o l o g y  
D a t a  r e q u i r e d  f o r  t h i s  s t u d y  w e r e  g e n e r a t e d  m a i n l y  f r o m  t h e  s e c o n d a r y  s o u r c e ,  w i t h  t h e  S t r e e t  
M a p  o f  l k e j a  u s e d  t o  a n a l y z e  t h e  n e t w o r k  o f  r o a d s  i n  t h e  c o m m u n i t y .  T h e  s t r e e t  m a p .  o f  t h e  s t u d y  
a r e a  i s  s h o w n  i n  F i g .  1  
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Source: Curled from Lagos Street Map (West Africa Book Publishers Limited, 2002) 
Furthermore, the arterial routes in the street map of Ikeja were traced out using transparent paper 
to obtain the graph of the road network, and the resulting graph thereafter analyzed to determine 
the levels of connectivity and accessibility of each node within the network using the Graph 
Theoretic Analytical technique. In using the graph theoretic qualitative technique, the road 
network as indicated in the road map was converted into linear graph, with each route 
represented by single line regardless of the width, quality, shape, and standard of the roads but 
taking the shortest route possible, the connectivity and accessibility matrices were consequently 
derived, and the nodes within the graph numbered serially as shown in Fig. 2. 
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F r o m  F i g .  2 ,  t h e  l e v e l s  o f  a c c e s s i b i l i t y  a n d  c o n n e c t i v i t y  u s i n g  t h e  S h i m b e l  I n d e x  a n d  
C o n n e c t i v i t y  M a t r i x  ( T a b l e s  1  a n d  2 )  w e r e  d e t e r m i n e d .  I n  t h i s  r e g a r d ,  t h e  S h i m b e l  I n d e x  
i n d i c a t i n g  t h e  a c c e s s i b i l i t y  i n d i c e s  s u m m a r i z e s  t h e  n u m b e r  o f  e d g e s  r e q u i r e d  t o  c o n n e c t  e a c h  
n o d e  o r  v e r t e x  w i t h  o t h e r  n o d e s  i n  t h e  n e t w o r k  t h r o u g h  t h e  s h o r t e s t  p a t h  a s  s h o w n  i n  T a b l e  1 ,  
a n d  i n  t h e  C o n n e c t i v i t y  M a t r i x ,  a  s c o r e  o f  0  o r  1  w a s  g i v e n  t o  e a c h  n o d e ,  t h a t  i s  w h e r e  t w o  n o d e s  
a r e  d i r e c t l y  l i n k e d ,  a  v a l u e  o f  1  p o i n t  w a s  g i v e n  a n d  w h e r e  t h e y  a r e  n o t  d i r e c t l y  l i n k e d ,  a  s c o r e  o f  
0  p o i n t  w a s  g i v e n .  T h e  C o n n e c t i v i t y  M a t r i x  t h e r e f o r e  i n d i c a t e s  t h e  n u m b e r  o f  o t h e r  n o d e s  t h a t  a  
p a r t i c u l a r  r i o d e  i s  d i r e c t l y  l i n k e d  w i t h  a n d  t h e  n o d e  w i t h  t h e  h i g h e s t  n u m b e r  o f  p o i n t s  i s  t h e r e f o r e  
c o n s i d e r e d  a s  t h e  m o s t  c o n n e c t e d  w h i l e  t h e  n o d e  o r  v e r t e x  w i t h  t h e  l e a s t  S h i m b e l  I n d e x  i s  
r e g a r d e d  a s  t h e  m o s t  a c c e s s i b l e  a s  d e t a i l e d  i n  T a b l e s  1  a n d  2  
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Table 1: Analysis of Accessibility of the Arterial Routes in Ikeja 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 Accessibility I 
Index 
1 * 1 2 2 3 1 2 3 2 4 5 6 6 6 7 7 8 9 8 7 6 5 5 3 7 2 2 3 4 126 ! 
2 1 * 1 1 2 2 3 ' 4 6 5 6 7 7 7 8 8 9 9 9 10 7 6 6 4 8 3 3 4 5 151 i 
3 2 1 * 1 2 - 4 3 4 6 5 6 7 7 7 8 8 9 9 II 10 9 8 6 5 8 4 4 5 6 165 ! 
4 2 1 1 * 1 3 2 3 5 4 5 6 6 6 7 7 8 9 10 9 8 7 5 4 7 5 4 5 5 145 
5 3 2 2 1 * 2 1 2 4 3 4 5 5 5 6 6 7 7 9 8 6 5 4 3 6 3 3 4 4 120 j 
6 1 2 3 3 2 * 1 2 4 3 4 5 5 5 6 6 7 7 7 6 5 4 4 2 6 1 l 2 3 101 1 
7 2 3 3 2 1 1 * 1 3 2 3 4 4 4 5 5 6 6 7 c- 6 7 3 2 5 2 2 3 3 103 I 
8 3 4 4 3 2 2 1 * 2 1 2 3 3 3 4 4 5 7 6 ' 4 3 2 I 4 2 3 3 2 88 
9 5 6 6 5 4 4 3 2 * 1 2 1 2 3 4 3 4 4 5 6 5 6 2 3 3 4 5 5 4 107 
10 4 5 5 4 3 3 2 1 1 * 1 2 2 2 3 3 4 4 5 5 4 5 1 2 3 4 4 5 3 90 
11 5 6 6 5 4 4 3 2 2 1 * 2 1 l 2 2 3 3 5 5 3 4 2 3 2 4 5 5 4 94 
12 6 7 7 6 5 5 4 3 1 2 2 * I 3 3 2 3 3 4 5 5 7 3 4 2 5 6 6 5 115 . 
13 6 7 7 6 5 5 4 3 2 2 1 1 * 2 2 1 2 2 3 4 3 4 3 4 1 5 6 6 5 102 
14 6 7 7 6 5 5 4 3 3 3 l 3 2 * l 3 3 3 4 5 2 3 1 4 2 5 6 6 5 108 
15 7 8 8 7 6 6 5 4 4 3 2 4 3 1 * 3 2 2 3 4 I 2 2 5 1 6 7 7 6 119 
16 7 8 8 7 6 6 5 4 3 3 2 2 1 3 . 3 * I 3 4 5 6 7 4 5 2 6 7 7 6 131 
17 8 9 9 8 7 7 6 5 4 4 3 3 2 3 2 1 * 2 3 4 3 4 4 6 1 7 8 8 7 138 
18 8 9 4 8 7 7 6 5 5 4 3 3 2 3 2 3 2 * l 2 3 4 4 6 l 7 8 8 7 132 
19 8 9 10 9 8 8 7 6 5 5 4 4 3 4 3 4 3 l * I 2 3 5 5 2 6 6 5 4 140 
20 7 8 9 9 9 6 7 7 6 7 5 5 4 5 4 5 4 2 l * 1 2 4 4 3 5 5 4 3 141 
21 6 7 8 7 7 6 5 4 5 4 3 5 4 2 1 4 3 3 2 1 * 1 3 3 4 4 4 3 1 110 
22 5 6 7 6 5 4 4 3 6 4 4 6 6 3 2 5 4 4 3 2 1 * 4 2 3 3 3 2 1 108 ' 
23 5 6 6 5 4 4 3 2 2 1 2 3 3 1 2 4 4 4 5 4 3 4 * 3 3 4 5 5 4 101 I 
24 3 4 5 4 3 3 2 l 3 2 3 4 4 4 5 5 6 6 5 4 3 2 3 * 5 1 2 2 1 95 I 
25 7 8 8 7 6 6 5 4 3 3 2 2 1 2 1 2 1 l 2 3 2 . 3 3 5 * 6 6 5 4 108 I 
26 2 3 4 4 3 1 2 2 4 3 ; 4 5 5 5 6 6 7 7 7 6 5 4 4 1 6 * l 2 2 111 
27 2 3 4 4 3 l 2 3 5 4 . 5 6 6 6 7 6 8 7 6 5 4 3 5 2 8 1 * 1 2 119 i 
28 3 4 5 5 4 2 3 3 5 4 '5 6 6 5 4 8 6 6 5 4 3 '2 5 2 5 2 1 * l 114 
29 4 5 6 5 4 4 3 2 4 3 4 5 5 4 3 6 5 5 4 3 2 1 4 1 4 2 2 I * 101 




.... >-. if) C<l 










...__, <!) ~li 11111111111111111111111111111 
Table 2: Analysis of Connectivity Index of Arterial Routes in lkeja 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
9 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 
11 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 
15 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 o· 0 0 I 0 0 0 
16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . I 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 l 0 0 0 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 1 0 1 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
23 0 0 0 0 0 0 0 0 0 1 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 0 0 0 l 0 1 0 1 1 0 0 0 0 0 0 
26 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
27 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 l 
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28 29 Connectiv 
ity Index 
0 0 2 
0 0 3 
0 0 2 
0 0 3 
0 0 2 
0 0 4 
0 0 4 
0 0 3 
0 0 2 
0 0 4 
0 0 3 
0 0 2 
0 0 4 
0 0 3 
0 0 3 
0 0 2 
0 0 2 
0 0 2 
0 0 2 
0 0 2 
0 0 3 
0 1 2 
0 0 2 
0 1 3 
0 0 4 
0 0 3 
1 0 3 
0 1 2! 
1 0 3 
Test of the Hypothesis 
The hypothesis tested is: there is no correlation between accessibility and connectivity of the 
various nodes within the Ikeja road network. In doing so, the Pearson's Product Moment 
Correlation Coefficient Technique (PPMCC) was adopted using the formula: 
nL:XY)- (L X)(LY) 
r = ... Eqn. 5 
)[ n(L X 2 )- (2:: X )2 ] [nL:Y 2 - (L:Y) 2 J 
where, r : co-efficient of correlation; 
Y: accessibility index for each node; 
X: connectivity index for each node; 
n : number of nodal points 
Furthermore, in using the technique to determine the relationship between accessibility 
(dependent variable) and connectivity (independent variable), details of the indices for the variables 
extracted from Tables 1 and 2 are used for the analysis as shown in Table 3. 
T bl 3 I d" t A a e : n Ices or "bTt ccess1 1 1 y an dC f "t fA terial Roads in Ikeja onnec IVIlY o r 
Nodal Point Accessihilitv Index (Y) Ct ivitv Index (X) 
I 126 2 
2 151 1 
3 165 2 
4 I45 3 
5 120 2 
6 107 4 
7 103 3 
R RR 3 
9 107 2 
10 90 4 
II 94 3 
12 ll:'i 2 
13 102 4 
I4 108 3 
I:'i II9 3 
16 131 2 
17 138 2 
18 I32 2 
J9 140 2 
20 141 2 
21 IIO 3 
22 108 2 
23 101 3 
24 95 3 
25 108 4 
26 111 3 
27 119 3 
2R 114 2 
29 101 3 
Source: Extracts from Tables I and 2 
Analysis and Discussion 
The graph of arterial road network of Ikeja consists of 29 vertices and 43 edges as shown in Fig. 2; 
while Table 2 shows the connectivity indices of the study area ranging from 2 to 4 and accessibility 
indices range from 88 to 165. The nodal point 8 indicates the least index of 88 followed by node 10 
(Index of 90), and node 11 (Index of 94). 
The analysis shows that the connectivity indices range from 2 to 4, with each of the nodal 
points 6, 7, 10, 13, and 25 having the highest index of 4. This implies that the nodal points are the 
most connected affording the highest number of linkages thus aiding easy movements. These 
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l o c a t i o n s  a r e  f o u n d  a l o n g  A w o l o w o  W a y ,  e x c e p t  p o i n t  2 5  w h i c h  i s  a t  B a n k - A n t h o n y / K o d e s h o  
j u n c t i o n .  T h e  l o c a t i o n s  a l o n g  A w o l o w o  W a y  t h a t  h a v e  g o o d  c o n n e c t i v i t y  a r e  M o b o l a j i  J o h n s o n  
R o a d / A w o l o w o  W a y / L a g o s - l b a d a n  E x p r e s s w a y  b y  A b i o l a  G a r d e n s ,  A r o m i r e  A v e n u e / A w o l o w o  
W a y / A l l e n  A v e n u e ,  a n d  O b a  A k r a n  A v e n u e / K o d e s o h  S t r e e t / A w o l o w o  W a y .  
T h e  p e r c e n t a g e s  o f  c o n n e c t i v i t y  o f  l o c a t i o n s  w i t h  r e g a r d  t o  n u m b e r  o f  l i n k s  w i t h  o t h e r s  
w i t h i n  I k e j a  a r e  d e t a i l e d  i n  T a b l e  4 .  
T a b l e  4 :  P e r c e n t a g e s  o f  C o n n e c t i v i t y  o f  L o c a t i o n s  a l o n g  t h e  A r t e r i a l  R o a d s  o f  I k e j a  
S I N  
L o c a t i o n s  
N o d a l  P o i n t s  
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1ers The linear model shows that as the connectivity indices of the study area increase the accessibility 
indices decreases. 
In addition, the Analysis of Variance (ANOV A) was used to further analyze the data at 
__ alpha level of 0.05; the resulting figures are shown in Table 6. 
1tag 
tal 
·--Table 6: Analysis of Variance of Connectivity and Accessibility in lkeja Road Network 
Source Sum of Df Mean F-Ratio P-Value 
Squares Square 
Model 2,759.74 1 2, 759.740 9.80 0.0042 
Residua 7, 605.71 27 281.693 
I 
Total 10, 365.40 28 
(Corr.) 
Table 6 shows the result of the analysis of variance set at alpha level of 0.05; P-value is 0.0042 and 
-- F-Ratio at 9.80. Since the resulting P-value of 0.0042 is less than 0.05 this indicates that there is 
statistically significant relationship between accessibility and connectivity at 95.0% confidence 
level. The analysis further indicates that the correlation coefficient (r) is -0.52, thus the R-squared 
statistic indicates that the model as fitted explains 27.04% of the variability in accessibility. This 
0-- means that there is a moderately strong relationship between the variables. It also indicates that a 
--linear relationship between connectivity and accessibility is capable of explaining up to 27% 
variability in the parameters at 95% confidence level. 
ceja, 
teen 
1%) Recommendations and Conclusion 
best This work has demonstrated that graph theoretic technique is useful in analyzing accessibility and 
connectivity of routes within an urban community. It is evident that Awolowo Way is the major, 
most accessible and most connected of the arterial routes in Ikeja; and there is strong relationsh1p 
between connectivity and accessibility of the various nodal points in the network of Ikeja, wh J!c it 
was indicated that apart from connectivity other factors could be used to explain changes m 











The estate surveyors and valuers hitherto strongly believe that accessibi lity has great effects 
on property values but without empirical means to prove it, the paper has therefore shown that 
accessibility and connectivity of a location can be proved empirically. However, further research 
will be required to determine the correlation between the findings and values of properties along 
the network of arterial routes. 
Some questions may follow from this study and open the vista for futther research. Now 
that this study has proved that accessibility and connectivity in a community can be determined 
empirically, are property values within a community r~"· 0 'f'd to the level of accessibility and 
connectivity within the network of roads? What are the p-:-coetty values along the various roads in 
the network within a community? Are locati ons tt;d :.w: 1ess accessible and less connected 
commanding higher property values than those th 1t ar~ more acce~:sible and more connected? If 
this is so, what factors are responsible? Furthc; r~seard: vvill be carried out to answer these 
questions and assist estate valuers in giv ing unbiased and scientifically-tested property values in 
relation to accessibility and connectivity which they consider as major determinants of property 
values and so prevent valuers from relying on intuition in doing so. 
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